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(54) SOLID POLYMER TYPE FUEL CELL 

(57)Abstract: 

PURPOSE: To provide a solid polymer type fuel cell, wherein assembly is 
facilitated and performance is sharply improved, by forming a fuel electrode 
side collector out of a hydrophilic conductive porous body, and a 
humidifying water permeating body out of a water repellent porous body 
respectively. 

CONSTITUTION: Fuel and oxidant electrodes 101 and 102 are arranged on 
both the surfaces of a polymer electlyte membrane 100, and a fuel 
electrode side collector 105 having a fuel gas guide groove 106 and an 
oxidant electrode side collector 107 having an oxidant gas guide groove 108 
are provided while contacting with the electrodes 101 and 102 to form a 
unit cell, and plurals of its are layered. A cooling plate 1 1 0 is inserted into 
the lower surface of the collector 105 via a humidifying water permeating 
body 109 composed of porous body at every single cell, to supply cooling 
water to the membrane 100 via the collector 105 and the electrode 101. At 
this time, the collector 1 05 is formed out of a hydrophilic carbon porous 
plate, having a porosity of about 70% and a mean hole diameter of about 40i 
m, and is provided with the groove 106; and the body 109 is formed out of a 
carbon porous thin plate, having a porosity of about 40% and a mean hole 
diameter of about 5i m, and water repellent treatment is applied. 
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mtmui o 2^cD^tS"j^x©«^tg<i:*mtsitgi 
*RMTzmtMmMmn.m. i o 7jw*t«!«sftTt» 
2.. -©^{tsuffi#m«« i o 7 c&w-sgHtaiffi i o 

2t©SE^®tCfe. &f"L&J#X£ffi^£-tf-3*:a&©Iilf*J 
Si 0 8*««»JEto*3ft-Clr»*. 

[0 0 4 6] MMMUMfil 0 5«. «7L^70X 
?L& 40 itmO«*tt©*— #>*JLH«lC3(Ertj)ll 0 

t«10 7lt #-#>«Kfg|*jSil 0 SSRttfct)© 

[0 0 4 7] 1 0 5©0+TffiK 

«JDS*®ii«l 0 9#»«EB*ftT*J0, d©iPS 
7k^jS«i o 9®H*THKfi»MJMEi l OfttfeftEB 

[0 0 4 8] J»StKS>1« 10914. «?WU0X . 
?LS5 tfm©gt*tt©#-#>©^?LM»«fC@*ffilI 

ftiMft:8i*Lfeftl;:300 *C6U:©«JSTr*la*U Ctl 
ttilTM, COBEIC. *PS7KSii«l 0 9©*ffitc 



[0049] t&nri i o«. *-#>SK»ai*«Ett 

05 io 9©04n^Kft59^fc>i£jtfc©<fc&o-o>-5. 
[0050] zv&oizm&izntzM-tJi&mikmmz 

t«10 5 KRttSttfcSKrt* 10 6. KfbSJffiffl** 
WLl 0 7»Cffttte>*Xfc|gF«3*l 0 8*«ttf»3JI«l 1 0 

io \zmfzntzm\HMi i lia. finown»Tiin 

[0 0 5 1] H©J:5K:, MftSflyfttft 1 0 5jWK* 
15 ttO#*tt*?LKWC»JSjtatl, COtttMJMMMKl 

0 5izmvTm-f*>ti2>ijaM*.mmi8.i o 9«*»*«ia 

*DS*iSjS«l 0 9«£tfttttSffiyMItiil 0 5£j§® 
IsTJttfWlOl. O$0^tSSI10 0A.iff 

20 -r«.juns*©*tt. an 1 1 ^mn^m^<D&titm 

1 0 6*ttns*»^fXO£E*i©iS£EK**<fe&* 

-raoa** ^es izmm-r set rtib t & « . 
[0052] -r&to-s. 07 \z^-r^mmM<Dm±.)Uii 

L, #ffi©«M6ktfX£J:t»MJ*S*U 0 6. 1 1 IK 
»flI*0-»Jfi««nT*»8lE»T»aj|l 1 0 6 Sffilb 

30 amnx^u^z\tt>mm^nrz. 

[0 0 5 3] Sfc. J0JEbfc*SS^^X*3«t^ai*Srtt 

[0054] «*ttoam*aji«sjBir>fcf£*o*-fc 
-awB^HMWMit 1 0 o^M^ns. ^ntc^L 

40 T. J*M««D*-fe;PT»4, iffl?L«lB©S7KtttCct;»3. 
JWJ*4:*8»itfXiOiS£E*«Bf3£0«[ (lOkPa ) ±D/J\ 
£fr>&«r£l2. ?&ai*©-aStti(S»^«SHIK 1 0 0 's 

*<D-awn«» : J i «!Wii 1 0 O'Nttn&an, 
45 *4«EE*ia*n3tt*fcLfca«-3Tift*rrs. *nmm 

©*-fe;p-Ct4, H£E*<10kPa Ol/^|/TK»f 

1 0 0 Sr-HHcsns-rs C t^T^fc. 

[0055] *©<fc5i:. ®*tt©Jns*S)i« 1 0 9 

50 ^LV^t^. **V»»4^*©ffi^* t fiV»t€rtc»4aiS 
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ftmW-8- 2 5 0 1 3 0 



fiffll 0 0*AfflCjHfi-r*C4:**T?**. ft*. 

anfi**«il^£«t<«l&*nT^4*»«3&»o!pjffitt, «R 
«jfttt«E**fiT-r * © * Rutr « c t a« mm t & « . 

[0 0 5 6] fc*5, 0 7 |-^$tl-5*(fi!:-t;PS:10t!c«S 

AMSi'tfctC*, 0 9fc^-r*S*£f#fc. 

f ©t gC^t^fflillPlIffl^^I^t i C 5 , 01 

0 fcjR-fl6*£#fc. C*i<=>©0fc«. J&MflHMtKJ: 

[0 0 5 7] aMHUfc-vt*. 

t5Ct!S»"t**«». »»*©EErt ©EE*** 

;WT©EE;fcM©fc££o£«7h£<-(?£. i)PiS*©fc££o 

[0 0 5 8] ?Mfl*<fc*»#X£©EE*3Sa**: 
€T t ;Kc , §01* £ «¥*9?L«©>h $ lijPS*® iS 

a*4<« ©;bns*2igi£ ttTt*s#)i«io 
a«*-tft-enaaAy«. tit, tm^f xtkJ: o iook 

ftftZM^tcii^*,. H l 0 K:*-TIS»*#fc. £©*§ 

[0059] tz#. ftififctmnxxmtvmizm&z 

[0 0 6 0] Sfc, A?L¥45X fitfc, ^?LS 10 um 
,£U:©#?LSt#T«:. ff^lmm TlOkPa 15LL©aEE£R 

[0 0 6 1] CL©J;5«t»?L**«kI^Fi^?La»4. JDS 



[0 0 6 2] ST. ±e#-:«>£a*»«K»l?L«UI 

05 »c»-r*^a«p*©ii^w*«43x , so* , 57* . ^0 

#a^©»7L^49* , 35X , 30* £5 \Z7)V* 

n*-#>*^a-r*. *iBK:*il**3*i:U 
90° J»±T»*££S«BL&«K:»mtt£ 

10 [0 0 6 3] i©±5ICLTS^nfc3R©S*tt© 
*PiI*i§ it* (C 1 OOkPa ©HEE S W fc t. * © 2>PzS« F £ 
01 lfcjR-r. ^g©#J^a<±£<ft£<h;!jP®Sj&t^& 

<&s. f :t, w*SEfts-a-. ^?L^^ix^j*T3o~ 

40* Ta&SJl]Jl*i8il«S:^fi- 1 0«C««sU ttMSftfe 
[0 0 6 4] C©.fc-5C. jg^^cfi©7J^P*— jJ5> 

Ot, Ia7l*70* K±Sfctt¥iS?L840tfmEU:©*« 

45* ¥J^?LSlOtfm*«llTf**c:i««a*L^. 
25 [0 0 6 5] ±il!Lfc#^JT'«. #«1t^?LM# 

•5**, 01 2{c^f &o\zJ]-i£y<nwmunmzWML 

«SbT»riJ*nfcaifizKaii«i o 9 atfflwctt 

30 

[0 0 6 6] fct^fcT, jR>©«tg57E£»«tC60, 9 
0, 120 um<DW.mHl 1 2$!/- !f SPITS ttfc. * 

TS^^tlfc 3 ti(©S7K1±©*aS7K2ja«fC100kPa©^ 
35 ffi**>»fci*©«iW?L 1 <Sa6fcO ©SaSS^IS^fci: 
314. 0 1 3 tC^-TiiS*^#fc. C©H*»6*I*J:3 

[0 0 6 7] '©<fc3tc. #«tt©»SB^:»«tC»M7L 
40 ** Wfc t» © tdS*&L3£J!ig ITM $ nfciPfi*2jg 

ticio, ^£©jEE^n-e©jipss*siS-r-5^t^t? 

45 JE^Mt?©JPS»Sr»«JC«llffllT-5Z:<fc*tT€?-5 <> 
[0 0 6 8] *<ft®«afcC©«*fflJL©»:S^ft$^J 
«Bi4«fflHTWSt«. ^o«Ttt*#ir;H=«iia 

i:It©»t;i,5»@LTlM«iil»Ift 1 1 3*M 

50 i/Tv»4. tit. %^i%mi 1 zzmirxmz 
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ftfflW- 8- 2 5 0 1 3 0 



z-D<nmmi i4, lis, ii 6»ck#u &m®.» 

90tfm©«»HJL2:$Wcl 14TBlcm ! J6fc0 3 
ffi*£l 1 5T?te2<l. ffl«U 1 6 Ttt 1 

[0 0 6 9] C<DJ:^IC. *^ftcD±^Tfi»Sffl?U> 
[0 0 7 0] Jfcfc, Ell 5Sr#figLf«£*ie*fE^OS3 

(Dm<Dmmm.ta<Dmmim^rz*), ^-)v^&zm^rz 
j^/SMffl ©as/I v * > y tcisw-^ mis. v tz 

[0 0 7 1] Z.<D£?t£ffiM£ffimtS:WrfZT'mmT'Z2> 

&5\zvtz<Dtf*mmm-e$>o. mi 5\z\tm±j^<D9 

CWitMH^flSStlBtl 2 0<DPHiK:i2Xd?«ft 
0 /Jn£ ^®«»#«£#?LJWT^StlfcJli £ 
400 (im»I81 1 2 1 igKtSiJ® 1 2 2 t^Jgfc&Kg 

[0 0 7 2] MS^S 1 2 1 *> itm^SiJS 1 2 2 aftH 
SfcfttCtt, J5S200 /imffl»tt'>-h, fct^.«^fA-> 
-hTM^nt^X->-M0A7^>^ 1 2 3, 1 

[0 0 7 3] ;t7 + >yi 2 3, 1 2 4tC«, 01 6\Z 
/Vy*>^l 2 4fe*tt^^*LT^-r=k^^> 
8?5tlgl 2 0(Cj^M-r^S<t«JR*f#JtCfeBt-SffiT*^ 

ft&is 122 tcjfinftMtc. mitmm 1 2 2 zwomts 

<fc5K:i«£300 wm, i|@liiiin©aMOv— ;Uffl*ISU -y 
^1 2 5^-#(C^S:$nT^.5„ /Vy*>^l 
2 3,1 2 4 fete, ««^XW«i^/^ai^«$n-5?L 

126, 127, mmi3wm&/mmz& : iinz>ii 

1 2 8, 1 2 9*3J;U:i^ai7Kc9««&/g^Wtc«$tiS7L 
13 0, 1 3 1 tfWtttX$> 0 , z\nt><DHv>®r)\z*,-& 
$300 Mm. iHlmm ©dhS©v-;i/ffl*f^'J y ~f 1 3 2 

~ i 3 7 tfi— mzmmznx^z, 
[0074] mmm 1 2 1 ©0^T®#jfc«. ss**k 1 

2 l^©^^XO«iii&tS!tg<h*«t8ltg<h*^Jfi--l,^ 

3 sAmM&mtsnx^z. ucimaiiisi 3 8 



[0 0 7 5] NttC Iftill 2 2CD0*_h®Wc 

a, i?{k?pj«ii 2 2^(Dm<mnx(Dm^mmtmmm 

si 4 otmrnrnm^nx^^. z.v>mmMMm.n.fa 
1 4 0 iz&ttzmtmm 1 2 2 t<D»«$®»ct>. mtm 
^x^mm^it^tzuxDmfHmi 4 i*««stit 

10 [0 0 7 6] £<D&viZffil$2tltzm±)l><D^ffiW, 
MfMimWRl 3 8Wc0jj*L&t>anffi*&iS«:fe«t 

twai*Ej««*E«ufctti8T«ftiwi*ti, z.<Dm 
mmmmhr^mm-f^x-mmys^zm^n^nx 
mnmm^. wmtit sns. 
15 [0077] tz&. mnmmmmm. 1 3 8 &&zm<tm 
mtmwR 1 4 0 tctt, flfr^LfcMs^x©«s&/#tb 
\zmznz7Li 26, 127, B^t&i#x<z>#y&/SEtti 

KttStl-STLl 2 8, 1 2 9&£tf?£#*<Dtti&/tfEtil 
{C&^tl-STLl 3 0, 1 3 1 ClffiD&JL^-etl-^tlKtt 
20 ^tlT^-S. 

[0078] z.<D&o\z. igmmi 2 l&nzmitMw. 

1 2 2 C*lS*«J;?>»H5IWjtt&*rb 
fz/t-y^f>if 1 2 3, 1 2 4SrEB-rstit>{C, dtl 
6/l7^>^1 2 3, 1 2 4C9#«ffi£&i9fflfrg|tfJ- 

25 &&zf&mft&mffi2&zitsb\zmf*>tiit3i<nmK)\z 

5, 1 3 2~1 3 7*— #K:RW"0»*. 
[0 0 7 9] bfc^oT. M8*«l 2 l^BMtSHSl 2 
2t^y*>^1 2 3, 1 2 4<hCDJ5£<£>itt^£>'— ;|/ 
30 fflftljffiU y^l 2 5, 1 3 2~137TMf5uii!i5 
Tcs\ :ni:<koTlMSi 2 1 1 wmMSknM. l 3 
8 4s£ZflftfcfflM l 2 2 iSEft^Jffi#M«« i 4 o <h£ 

35 Is— JUffl*6*U 7^1 2 5, 1 3 2-137 fctffC 
CCDfztb. ny*y>f \2Z, 12 4T©gJE 

[0 0 8 0] ±i£L^**«^-r-5feJ6{C, **Jg^J 
40 ©^-fe^t 0^500 Mm. i|i2Onm]0:^A8l<D¥/ , W*> 

«)#W/!:<, -e-LT. 0.3 MPa , 0.2 MPa (C^tl-etlJllJE 

fc. ^©K@i^. iSjf#W^^^t$-&T?T^. «cB^« 

2800~2900 (kgDT&ofco dtltWLT. tS*<0*-fe 
;l/-e«iS5#tt^^7300~8200 (kgf)-C^ofc. 
[0 0 8 1] CCD J; cite, ^Hig^jOD^-fe^T^. >— 
so ;uSProSEE®W*<SMT^^.fc*. ->-;Pfc^B^ciSS^ 
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^¥8-2 5 0 1 3 0 



[0 0 8 2] &fC. iEOUfft^OtitTf, *HJS^J 

©^-fe^ttnaEc^tt-fe^tc^tiT. mmmi 2 1 1 

©i&m. **Sfi«IO*-feJI'"CttSt«tt®t*«0. 11—0. 12 ( 

«Str[^0.25~0.33( Qcm J ) T&ofc. 
CO 0 8 3] Z.<D^\Z, *SfeSfi«©*-fe;UT?»4. *S 

5, 1 3 2 — 1 3 7 TgBK®lR-f« 

[0 0 8 4] ±fS^J*^N £ 'J-5<J;'5(r. Ay*>^12 
3, 1 2 4©->-K0)»Stt, Iftil 2 l*±t)Wt 
AMI 2 2 ©J*S J: 0*tr S SK^v*^ 
1 2 3, 1 2 4©->— h©ff££->-;UJB#|3SU i/^O 
J*S©^iH4. 1 2 1 *5<fctfgtffcSffl 1 2 2 ©JS 

3 J: 0 V>. 

[0 0 8 5] Sfc, -tfE#U5£0iJTtt. A-y*>^l 2 
3, 1 2 4fflfrfflC->-JWiJg'J y^fcRttT^S 
MBtCv— ;P/f!&&S8U •;/7 p £RttTt>.i:^= £©« 
y?-y4 : ->y©>'-hOP$tt. Mil 2 l*3ck 
xmXcWSLX 2 2OlS±0il^<J;^. /I 

a. *r»«i 2 ife±t«ft:«i«i 2 2ow$j;o** 

[0 0 8 6] ±J6bfel|j6g^JT-«. /^-y^>^l 

23, 12 4 <£>&mm : £w.<omtsffiftj3£zfi&mit&m. 
mz-&ztci!t>\zmv<z>nrc.?i<D\Bi o \z&wm&Mx.2>m 
■^<D£hm<D^-^mm^j -y-f\ 2 5, 132-137' 
z—mzw!.rtT^z>tf. zommztoz-T, misfz^ 

•?&5\Z, /ty*>^l 2 3a (124 b) ©Jligtgfl 
1C, £©ra»8&£— Mt*'>&< tfc 10©£iS!©^- 
JW8*t*Uy:/l 4 2 £Rtt3 >/— JWafcSB 

U y/1 2 5, 1 4 2mtC#«E-r^)^Ml 4 3^«5f- 
2i£;*i±<5?l 14 4 SKt, »JiT«K?Ll 4 4*»L 

[0087] z.<D*.?\zMfotz,t. mnjJz.<aw&/ 
mttiizmznzjLi 2 6, 127, mtmx*<Dmi&/ 
wmz&znzm 2 8, 1 2 9*3«fc^ai7K©tt«&/ 

*HiK:ftS*l*?Ll 3 0, 13 1©H OlCRtf e-tlfcv 
-JPfflftliS'J •y7'13 2~13 7©ft#|.i:&£8|5#£;&q 

3 2-1 3 7 ©FW®©ffi*j3l£&irei*> JOJELfc^ 
[0 0 8 8] 

[fgw©^] &,±.®.mi'tc&o\z, *Kw\z&tux, 



ffimt£M&L-z$>z>iz>bmt>-r, *«itt«©fa±K:*-*-e 

05 ««1©^«?^«EI 

[02] R*»KI||j&*nfcmffi3l-fc/tU-*3.-y h 

[03] mmmzfi&^nrz^mm-tnu-^^y h 

©#«?g«!0 

[05] m±.Kv- Mota&snsjMKMsj: 

[06] ir/t^-^a--y HO*JEJ«*3S-riMIM*aH 

15 [0 7] *w&<r>ft2<Dmi&m\z&zmmift?mim 
n.mzs5»z>%. j t)v<n>i®mmm 

[0 8] pi*-fe;nr*W-*liqs«Ht*ffi*©*-fe;Kow 
14tJt^L,T^-r0 

[0 9] |Bj*-fe;p*aaA/fc**Ji*»oi*tt*fl63t6©8l 
20 S«ffi©#ttiitKLT^-r0 

[010] mm^)i>&m&/vfzmmnmv>¥f&£u*<?> 
mmmmoft®. £ \m l t^t 0 

[011] JPfi*»atRO^fL*i:lPfi«ftti:OHff«; 
*"T0 

25 [hi 2] *afi3icaia«©«»«*«wr«*:ie)©iiw 
[013] ra*a#»a«KRttsnfc«»i?L©ia«£ 

flPS4<fc©W^£^-r0 
[014] Rltt&*aji«&ira^;£iM«tt0!«Ki8 

30 -r-5fcae)©0 

[015] *5g^©^3©HSS^JfC«^H^iS^M*S 

[016] mm±j^zm.^nrc/ty^>if<n^-mm 

[017] HWSHl 5©ffiMtttil^-r^)iKlca 
35 oT««UTST*H*KWffiH 

[018] /vy+>^ '©*»«*Kwr*fc»©¥iBH 

[019] «*WS:ffi*©H*MS^SW8»*W©4h» 
#4«0 
[ffiF*t©BWI] 
40 2 1 -*nr;i/ 

2 2 a, 2 2 b—fe/XW— 9fo 

2 3, 1 0 9, 1 0 9 a-anS#3ji« 

2 4, 1 0 0, 1 2 0-^5»T«»RII 

2 5, 10 1, 1 2 1 •■•#Xffi»»tg£fi^fc8mffi 

45 26, 102, 12 2---i3*&mmm*ffiz.tc.mmm 

2 7, 2 8, 1 0 3, 1 0 4, 1 2 3, 1 2 4-/17 + 
2 9— SB^'fe/tU'— ^OL-y h 
50 3 1, 3 2, 6 l-jft«#W$ 
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33, 34, 62, 80, 8 

3 5, 3 6, 3 7, 3 8, 6 3, 6 4, 8 1, 8 2-7 

3 9, 4 0, 6 5, 8 7-ffln 

4 3, 4 4, 6 7, 8 6 — V— jfc— ;U K#/t— 
4 5, 4 6, 4 7, 4 8-^« 



[El 1 ] 




2» GO 



7 0-»4M«i* 

50-55, 88-91, 1 2 6- 1 3 1 -F*ggRV-^ 

125, 132-137, 1 4 2-y-;WifflU7'? 
05 1 4 4 -?FStt*fXPAfflcD?L 



[0 2] 
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[015] 



A — A* 




[017] 
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